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ENTERED 



4 <110> APPLICANT: MARTHA K. NEWELL 

7 <120> TITLE OF INVENTION: METHODS AND PRODUCTS RELATED TO 

8 METABOLIC INTERACTIONS IN DISEASE 
11 <130> FILE REFERENCE: V0139/7028 

C--> 13 <140> CURRENT APPLICATION NUMBER: US/09/711 , 022 
C--> 13 <141> CURRENT FILING DATE: 2000-11-09 

13 <150> PRIOR APPLICATION NUMBER: U.S. 60/082,250 

14 <151> PRIOR FILING DATE: 1998-04-17 

1G <150> PRIOR APPLICATION NUMBER: U.S. GO/094,519 
17 <151> PRIOR FILING DATE: 19 98-07-29 

19 <150> PRIOR APPLICATION NUMBER: U.S. 60/101,580 

20 <151> PRIOR FILING DATE: 1998-09-24 
22 <160> NUMBER OF SEQ ID NOS : 13 

■24 <170> SOFTWARE: FastSEQ for Windows Version 3.0 

26 <2.l()> SEO ID NO: 1 

27 <2II> LENGTH: 14 91 

28 <212> TYPE: DNA 

29 <213> ORGANISM: Homo Sapiens 
31 <400> SEQUENCE: 1 



32 ecaaagaaaa aytgatttgt cattgcttta Lagactgtaa gaagagaaea tctcagaagt 60 

3 3 ggagtcttac cetgaaatca aaggatttaa agaaaaagtg yaatttttct tcagcaagct 120 

34 gtgaaactaa atccacaacc tttggagaco caggaacacc ctccaatctc tgtytytttt .18 0 

3 5 gtaaacatoa ctggagggtc ttctacgtga gcaattggat tgtcatcagc cctgcctgtt 24 0 

36 Ltyeacctgy gaagtgccct gytottactt gygtccaaat tgttggettt cacttttyac 300 

37 cctaagcatc tgaagccatg gg'ccacacac ggaggcaggg aacatcacca tccaagtgtc 360 

38 catacctcaa tttctttcag ctcttggtgc tggctygtct ttctcacttc tgttcaggtg 420 

39 ttatccacgt gaccaaggaa gtgaaagaag tggcaacgct gtcctgtggt cacaatgttt 480 

40 ctgttgaaga gctggcacaa actcgcatct actyyeaaaa ggagaagaaa atggtgctga 540 

41 ctatgatgLc tggggacabg aatatatggc ccgagtacaa gaaccggacc atctttyata 6 00 

42 teactaataa cctctccatt gtgatcctgg etetgegece atctgacgag ggcacatacg 660 

4 3 agtgtgttgt Lctgaaytat gaaaaagacg ctttcaagcg ggaacaoctg gctgaagtya 720 
4 4 cgttatcagt caaagctgac ttccctacac eta gta Late tgactttgaa attccaactt: 78 0 
4 5 ctaatattag aaggataatt tgctcaacct ctggaggttt tccagagcct cacctctcct 84 0 
4 6 ggttggaaaa tgyayaagaa ttaaatgeca tcaacacaac agtttcccaa gatcctgaaa 900 

47 ctgagctcta tgctgttagc agcaaactgg attteaatat gacaaccaac cacagcttca 960 

48 tgtgtctcat caagLatgga catttaagag tyaatcagac cttcaactgg aatacaacca 1020 

4 9 ayoaagagea ttttcctgat aaeetgetcc catcctgggc cattacctta atctcagtaa 108 0 

50 atggaatttt tgtgatatgc tgcctgacct actgetttgc cccaagatgc agagagagaa 114 0 

51 ggaggaatga gagattgaga agygaaagtg tacgccctgt ataacagtgt ccgcagaagc 1200 

52 aaggggcLga aaagatctga aggtagcetc eg Lea tc Let teLgggatae atggategtg 1260 

53 gggatcatga ggcaLtettc ccttaacaaa tttaagctgt tttacccact acetcacctt 1320 

54 ettaaaaacc tctttcagat taagctgaac ayttacaaga tggctggcat ccctctcctt 1380 

5 5 Lctccccata tgeaatttyc ttaatgtaac ctcttetttt gccatgtttc cattctgcca 14 4 0 
56 tettganttg tcttgtcagc caattcatta tctattaaac actaatttga g 1491 

58 <210> SEQ ID NO: 2 

59 <2H> LENGTH: 288 

60 <212> TYPE: PRT 
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61 <213> ORGANISM: Homo Sapiens 

6 3 <4 0 0> SEQUENCE : 2 

64 Met Gly His Thr Ary Arg Gin GJ.y Thr Ser Pro Ser Lys Cys Pro Ty.r 

65 1 5 10 15 

6 6 Leu Asn Phe Phe Gin Leu Leu Val Leu Ala Gly Leu Ser His Phe Cys 

67 20 25 30 

68 Ser Gly Val lie His Val Thr Lys G.lu Val Lys Glu Val Ala Thr Leu 

6 9 3 5 40 4 5 

7 0 Ser Cys Gly His Asn Val Ser Val Glu Glu Leu Ala Gin Thr Arg He 
71 50 55 60 

7 2 Tyr Trp Gin Lys Glu Lys Lys Met Val Leu Thr Met Met Ser Gly Asp 

7365 70 75" 80 

7 4 Met Asn He Trp Pro Glu Tyr Lys Asn Arg Thr He Phe Asp He Thr 

75 85 90 95 

7 6 Asn Asn Leu Ser Lie Val He Leu Ala Leu Arg Pro Ser Asp Glu Gly 

77 100 105 110 

7 8 Thr Tyr Glu Cys Val Val Leu Lys Tyr Glu Lys Asp Ala Phe Lys Arg 
79 115 120 125 

8 0 Glu His Leu Ala Glu Val Thr Leu Sex- Val Lys Ala Asp Phe Pro Thr 
81 .130 135 140 

8 2 Pro Ser lie Ser Asp Phe Glu He Pro Thr Ser Asn lie Arg Arg He 

83 145 150 :I55 160 

84 He Cys Ser Thr Ser Gly Gly Phe Pro Glu Pro His Leu Ser Trp Leu 

85 165 170 175 

86 Glu Asn Gly Glu Glu Leu Asn Ala He Asn Thr Thr Val Ser Gin Asp 
8 7 .180 18 5 19 0 

8 8 Pro Glu Thr Glu Leu Tyr Ala Val Ser Ser Lys Leu Asp Phe Asn Met 
89 195 200 205 

9 0 Thr Thr Asn His Ser Phe Met Cys Leu lie Lys Tyr Gly His Leu Arg 

91 210 215 ~ 220 

92 Val Asn Gin Thr Phe Asn Trp Asn Thr Thr Lys Gin Glu His Phe Pro 

93 225 230 235 240 

94 Asp Asn Leu Leu Pro Ser Trp Ala Tie Thr Leu He Ser Val Asn Gly 

95 245 250 255 

96 He Phe Val. He Cys Cys Leu Thr Tyr Cys Phe Ala Pro Arg Cys Arg 

97 260 265 270 

98 Glu Arg Arg Arg Asn Glu Arg Leu Arg Arg Glu Ser Val Arg Pro Val 

99 275 280 285 
J 01 <210> SEQ ID NO: 3 

.102 <211> LENGTH: 14 24 

103 <212> TYPE: DMA 

.104 <213> ORGANISM: Homo Sapiens 

106 <4 00> SEQUENCE : 3 

.107 aggagcctta ggaggtacgg ggagctcgca aatactcctt r.tgg tttatt cttaccaccl: 60 

108 tgcttctgtg ttccttggga atgctgctgt gcttatgcat ctggtctctt tttggagcta 120 

109 cagtggacag gcatttgtga cagcactatg ggactgagta acattctctt tgtgatggcc 180 

110 ttcctgctct ctggtgctgc tectctgaag attcaagctt atttcaatga gactgcagac 240 

111 ctgccatgcc aatttgcaaa ctctcaaaac caaagcctga gtgagctagt agtattttgg 300 

112 caygaccagg aaaaettyyt tctgaatgag ytatacLLag gcaaayagaa atttgacagt 360 
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113 yttcattcca agtatatcjyg ccgcacaagt tttyattcgg acayttygac cctgayactt -120 

114 cacaatcttc agatcaagga caagggcttg tatcaatgta tcatccatca caaaaagccc 480 

115 acaggaatga ttcgcatcca ccagatgaat tct.gaactqt cagtgcttqc taacttcayt 54 0 
1.16 caacctgaaa tagtaccaat ttctaatata aeayaaaatg tgtacataaa tttgacctgc 600 
117 teat eta tac acyyttaeee agaacctaag aagatyagtg ttttyotaag aaccaagaat 660 
1.L8 tcaactatcg agtatgatgg tattatgcag aaatctcaag ataatgtcac agaactgtac 720 

119 gacgtttcca tcagcttgtc tgtttcattc cctgatgtta cgaycaatat gaccatcttc 7 80 

120 tytattctyg aaactgacaa gacgcggctt tta Let tea c ctttctctat agagcttgag 84 0 

121 gaccctcagc ctcccccaga ccacattcct tggattacag ctgtacttcc aacagttatt 900 

122 atatgtgtga tggttttctg tctaattcta tggaaatgya agauyaagaa ycggcctcgc 960 

123 aactcttata aatgtggaac caacacaatg gagagggaag agagtgaaca yaccaagaaa 1020 

124 agagaaaaaa tccatatacc tgaaayatct gatgaagccc agcytytttt Laaaaqttcg 1080 

125 aagacatctt catgcgacaa aagtgataca tytttttaat taaayagtaa agcccataca 114 0 

12 6 agtattcatt ttttctaccc tttcctttgt aagttcctgg ycaacctttt tgatttcttc 1200 

127 cagaaygcaa aaayacatta ccatyaytaa taayyygyct ccayyactcc ctctaaytyy 1260 

128 aatagcctcc ctgtaactcc agctctgctc cgtatyccaa gaygayactt taattetctt 1320 

129 actgcttctt ttcacttcag agcacactta Lyggccaagc ccagcttaat ggctcatgac 1380 

130 etggaaataa aatttaggac caataaaaaa aaaaaaaaaa aaaa 1424 

13 2 <210> SEQ ID NO: 4 
13 3 <211> LENGTH: 323 

134 <2:12> TYPE: PRT 

135 <21.3> ORGANISM: Homo Sapiens 
137 <400> SEQUENCE: 4 



138 


Met 


Gly 


Leu 


Ser 


Asn 


lie 


Leu 


Phe 


Val 


Met 


Ala 


Phe 


Leu 


Leu 


Ser 


Gly 


139 


1 








5 










10 










15 




14 0 


Ala 


Ala 


Pro 


Leu 


Lys 


He 


Gl u 


Ala 


Tyr 


Phe 


Asn 


Gill 


Thr 


Ala 


Asp 


Leu 


1 4 1 








20 










25 










30 






.14 2 


Pro 


Cys 


Gin 


Phe 


Ala 


Asn 


Ser 


Gin 


Asn 


Gin 


Ser 


Leu 


Ser 


G.lu 


Leu 


Va 1. 


14 3 






35 










40 










4 5 








144 


Val 


Phe 


Trp 


Gin 


Asp 


Gin 


Glu 


Asn 


Leu 


Val 


Leu 


Asn 


Glu 


Val 


Tyr 


Leu 


14 5 




50 










5 5 










6 0 










14 6 


Gly 


Lys 


G.l.u 


Lys 


Pile 


Asp 


Ser 


Val 


His 


Ser 


Lys 


Tyr 


Met 


Gly 


Arg 


Thr 


14 7 


65 










70 










75 










80 


14 8 


Ser 


Phe 


Asp 


Ser 


Asp 


Ser 


Trp 


Thr 


Leu 


Arg 


Leu 


His 


Asn 


Leu 


Gin 


lie 


14 9 










8 5 










90 










95 




150 


Lys 


ASp 


Lys 


Gly 


Leu 


Tyr 


Gin 


Cys 


He 


He 


His 


His 


Lys 


Lys 


Pro 


Thr 


15.1 








100 










105 










110 






152 


Gly 


Met 


lie 


Arg 


lie 


His 


Gin 


Met 


Asn 


Sei- 


Glu 


Leu 


Ser 


Val 


Leu 


Ala 


.15 3 






115 










120 










125 








154 


Asn 


Phe 


Ser 


Gin 


Pro 


GIu 


He 


Val 


Pro 


ne 


Ser 


Asn 


He 


Thr 


Glu 


Asn 


155 




130 










.135 










14 0 










156 


Val 


Tyr 


lie 


As-n 


Leu 


Thr 


Cys 


Ser 


Ser 


He 


His 


Gly 


Tyr 


Pro 


Glu 


Pro 


157 


145 










150 










15 5 










.160 


1.5 8 


Lys 


Lys 


Met 


Ser 


Val 


Leu 


Lea 


Arg 


Thr 


Lys 


Asn 


Ser 


Thr 


He 


Glu 


Tyr 


159 










165 










170 










175 




160 


Asp 


Gly 


lie 


Met 


Gin 


Lys 


Ser 


Gin 


Asp 


Asn 


Val 


Thr 


Glu 


Leu 


Tyr 


7\Sp 


161 








.1.8 0 










185 










190 






1 62 


Val 


Ser 


Tie 


Ser 


Leu 


Ser 


Val 


Ser 


Phe 


Pro 


Asp 


Val 


Thr 


Ser 


Asn 


Met 


163 






195 










200 










205 
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164 


rhr 


lle 


Phe 


Cys 


He 


Leu 


Glu 


Thr 


Asp 


Lys 


Thr 


Arg 


Leu 


Leu 


Ser 


Ser 


165 




210 










215 










220 










166 


Pro 


Phe 


Ser 


lie 


Glu 


Leu 


Glu 


Asp 


Pro 


Gin 


Pro 


Pro 


Pro 


Asp 


His 


He 


167 


225 










230 










235 










240 


168 


Pro 


Trp 


He 


Thr 


Ala 


val 


Leu 


Pro 


Thr 


Val 


He 


He 


Cys 


Val 


Met 


Val 


169 










24 5 










250 










255 




170 


Phe 


Cys 


Leu 


He 


Leu 


Trp 


Lys 


rrp 


Lys 


Lys 


Lys 


Lys 


Arg 


Pro 


Arg 


Asn 


171 








260 










265 










270 






172 


Ser 


Tyr 


Lys 


Cys 


Gly 


Thr 


Asn 


Thr 


Met 


Glu 


Arg 


Glu 


Glu 


Ser 


Gl u 


Gin 


17 3 






275 










280 










285 








174 


Thi- 


Lys 


Lys 


Arg 


Glu 


Lys 


He 


His 


He 


Pro 


Glu 


Arg 


Ser 


Asp 


Glu 


Ala 


175 




290 










295 










300 










176 


ol n 


Arg 


Val 


Phe 


Lys 


Ser 


Ser 


Lys 


Thr. 


Ser 


Ser 


Cys 


Asp 


Lys 


Ser 


Asp 


17 7 


30 5 










310 










315 










3 20 


178 


T tu- 


Cys 


Phe 





























181 <210> SKQ ID NO: 5 

182 <211> LENGTH : 924 

183 <212> TYPE: DNA 

184 <213> ORGANISM: Homo Sapiens 
186 <4 00> SEQUENCE: 5 



187 atggggggcc Lyacagcete ggacytacac ccgaocctgg gggtccagct cttctoagct 60 

188 ggaatagcgg cgtgcttggc ggacgtgato acctfcccgc tggacacggc caaagtccgg 120 
"189 ctccaggtcc aaggtgaatg cccgacgtcc agtgttatta ggtataaagg tgtcctggga 180 

190 acaatcaccg ctgtggtaaa aacagaaggg cgyatgaaac tctacagcyg gctqcctgcg 24 0 

191 ggqcttcagc ggcaaatcag ctccgcctct ctcagqatcg goctetacga cacggtceag 300 

192 gagttcctca ccgeagggaa ayaaacagca cetagtttag gaageaagat tttagctggt 360 
3 93 otaacgactg gagyagtggc agtattcatt gggcoaccca cagaggtcgt gaaagtcaga 4 20 
.194 ettcaagcac agagccatct ccacggaatc aaacctcgct acacggggac ttataatgcg 4 80 
19 5 tacagaataa tagcaacaac cqaaggcttg acgggtcttt ggaaagggac tactcccaat 54 0 

196 ctgatgagaa gtgtcatcat caattgtaca gagctagcaa catatgatct aatgaaggag 600 

197 gcctttgtga aaaacaacat attagcagat gacytcccct. gccacttggt gtcggctctt 660 

198 atcgctggat tttgcgcaac agctatgtcc tcccoggtgg atgtagtaaa aaccagattt 720 

199 attaattctc caccaggaca gtacaaaagt gtgcccaact gtgcaatgaa agtgttcact 780 

200 aacgaaggac caacggcttt cttcaagggg ttggtacctt ccttcttgcg acttggatcc 840 

201 tggaacgtca tt.atgtttgt gtgctttgaa caactgaaac gagaactgtc aaagtcaagg 900 

202 cagactatgg actgtgccac a taa 9 24 



2 04 <210> SEQ ID NO: 6 

205 <211> LENGTH : 307 

20 6 <212> TYPE: PRT 

20 7 <213> ORGANISM: Homo Sapiens 

209 <4 00> SEQUENCE: 6 

210 Met Gly Giy Leu Thr Ala Ser Asp Val His Pro Thr: Leu Giy Val Gin 

211 1 5 10 15 

212 Leu Phe Ser Ala Gly Tie Ala Ala Cys Leu Ala Asp Val He Thr Phe 

213 20 25 30 

214 Pro Leu Asp Thr Ala Lys Val Arg Leu Gin Val Gin Gly Glu Cys Pro 

215 35 40 45 

216 Thr Ser Ser val He Arg Tyr Lys Gly val Leu Gly Thr He Thr Ala 

217 50 55 ' 60 
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218 


val 


Val 




Thr 


Glu 


Gly 


Ai'g 


Met 


Lvs 


Le u 


Tvr 


Ser 


Glv 


Leu 


Pro 


Ala 


2 1 9 


65 










70 










75 










80 


220 


G I v 


LtiU 


Gin 


A rg 


Gin 


1 1 e 


Ser 


Se r 


Ala 


Ser 


Leu 


Arg 


He 


Glv 


Leu 


Tvr 


221 










85 










90 










95 




222 


Asp 


Thr 


Va 1 


Gin 


Gl LI 


Phe 


Leu 


Thr 


Ala 


Glv 


L-VS 


Glu 


Thr 


Ala 


Pro 


Ser 


223 


















.10 5 










.110 






224 


I 


Gl v 


Ser 


Lvs 


He 


Leu 


Ala 


Glv 


Leu 


Th r 


Thr 


Glv 


Glv 


Va.l 


Ala 


Val 


225 






115 










120 










12 5 








226 


Phe 


X le 


Glv 


Gl n 


Pro 


Thr 


Glu 


Va 1 


Val 


lvs 


Val 


Arg 


Leu 


Gin 


Ala 


Gin 


227 




130 










13 5 










140 










228 


Ser 


H is 


Leu 


His 


Glv 


He 


Lvs 


Pro 


Ai~g 


Tvr 


Thr 


Glv 


Thr 


Tvr 


Asn 


Ala 


229 


145 










150 










155 










160 


230 


Tvr 


Arg 


He 


I le 


Ala 


Thr 


Thr 


Gl u 


Gly 


Leu 


Thr 


Gly 


Leu 


Trp 


Ly s 


Gly 


2 3 :l 










16 5 










170 










17 5 




232 


Thr 


Thr 


Pro 


Asn 


Leu 


Met 


Ara 


Ser 


Val 


He 


He 


Asn 


Cys 


Thr 


Glu 


Leu 


23 3 








180 










185 










190 






234 


Val 


Thr 


Tvr 


Asp 


Leu 


Me t 


Lvs 


Glu 


Ala 


Plie 


Val 


Lvs 


Asn 




He 


Leu 


23 5 






195 










200 










20 5 








236 


Ala 


Asp 


Asp 


Val 


Pro 


Cys 


His 


Leu 


Veil 


Ser 


Ala 


Leu 


lie 


Ala 


Gly 


Phe 


237 




210 










215 










220 










238 


Cys 


Ala 


Thr 


Ala 


Met 


Ser 


Ser 


Pro 


Val 


Asp 


Veil 


Va.l 


Lys 


Thr 


Arg 


Phe 


239 


225 










230 










235 










240 


240 


He 


Asn 


Ser 


Pro 


Pro 


Gly 


Gin 


Tyr 


Lys 


Ser 


Val 


Pro 


Asn 


Cys 


Ala 


Met 


241 










24 5 










250 










255 




24 2 


Lys 


Val 


Phe 


Thr 


Asn 


Glu 


Gly 


Pro 


Thr 


Ala 


Phe 


Phe 


Lys 


Gly 


Leu 


Val 


243 








260 










265 










270 






24 4 


Pro 


Ser 


Phe 


Leu 


Arg 


Leu 


Gly 


Ser 


Trp 


Asn 


Val 


He 


Met 


Phe 


val 


Cys 


245 






275 










28 0 










285 








24 6 


Phe 


Glu 


Gin 


Leu 


Lys 


Arg 


Glu 


Leu 


Ser 


Lys 


Ser 


Arg 


Gin 


Thr 


Met 


Asp 


24 7 




290 










295 










300 











248 Cys Ala Thr 
24 9 305 

25.1 <210> SEQ ID NO: 7 

252 <211> LENGTH: 110 5 

253 <212> TYPE: DMA 

254 <213> ORGANISM: Homo Sapiens 
256 <400> SEQUENCE: 7 

2 57 yttcctctat ctcgt.ettgt tgotgattaa aggtgcccct gtotccagtt tttctccatc 60 

258 tectgggacg tagcaggaaa tcagcateat ggttgggttc aaggccaeag atgtgccccc 120 

259 tactgccact gtgaagtttc tt.ggggctgg cacagctgcc tgcatcgcag atctcatcac 180 

260 ctttcctctq gatactgeta aagtccggtt acagatccaa ggagaaagtc aggggecagt 240 

261 gcgcgctaca gccagcgccc agtaccgegy tytgatgggc accattctga ccatggtgcg 3 00 

262 tactgagggc ccccgaagcc tctacaatgg gctggttgcc ggectgeage gecaaatgag 360 
26 3 etttgectet gtccgeatcg gcctgtatga ttctgtcaaa cagttctaca ccaagggctc 4 20 
264 tgagcatgee agcattggga gccgcctcct agcaggcagc accacaggtg ccctggctgt |4 80 
26 5 ggctgtggcc cagcccacgg atgtggtaaa ggtocgatte caagctcagg cccgggctgg 54 0 
26G aggtggtcgg agataccaaa gcaccgtcaa tgcctacaag accattgccc gagaggaagg 600 

267 gttcegggge ctctggaaag ggacctotcc caatgttgct egtaatgeca ttgtcaactg 660 

268 tgcLgagctg gtgacctatg acctcatcaa ggatgccctc ctgaaageca acctcatgac 720 
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* — 23l^c method of claim 1 8, whciehi the MHC class II HLA-DR i nducing agent 
is adriamycin. 



24. The method cft^laim 1 8, wherein the MHC class II HLA-DR inducing agent 
5 is gamma interferon. 



10 



P 

s i- 

^ m 



25. The method of claim 1& wherein the MHC class II HLA-DR inducing agent 
is selected from the group consisting .of a UCF^xpression vector, a TCRaP engagement 
molecule and a fatty acid. 

26. The method of claim 18, wherein the endo^fcpous MHC class II HLA-DR 
ligand is an MHC class II HLA-DR expressing cell. 

27. The method of claim 1 8, wherein the MHC class II HLA-£>^ inducing agent 
15 is administered orally. 



20 



25 



28. The method of claim 1 8, wherein the MHC class' II HLA-DR inducing a^ent 




is administered locally. 



29. A method for inducing apoptosis in a tumorjcell, comprising: p^r £ & 

contacting a tumor cell with an amount of a mdabolic^ o.difrjng-agent; ^ 
which when exposed to a cell causes coupling of electron transport and oxidative < 
phosphorylation, effective to increase the mitochondrial membrarie potential in the tumor 

ce^ and ^<^y^/ P 1 ' ' ^ 

contacting the tumor cell with an amount of an apoptotic chemotherapeutic 
agent effective for inducing apoptosis in the tumor cell. ad*^ / ^ 

30. The method of claim 29, wherein the metabolic modifying agent is glucose.^ 



30 31. The method of claim 29, Wherein the metabolic modifying agent is an MHC 

class II HLA-DP/DQ ligand. 
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32. The method of cl aim 29 , wherein the metabolic modifying agent is selected 

^ 

from the group consisting of phorbol myristate acetate in combination with ionomycin, 
GDP 5 CD40 binding peptide, sodium acetate, UCP antisense, dominant negative UCP„ and 
staurosporine. iX) c ^ h^ A ^ 

% ?i 'i A- 33. The method of claim 29, wherein the metabolic modifying agent is GDP. 

^3^yThe method of claim 29, wherein the apoptotic chemotherapeutic agent is 
selected from the group consisting of i^^ampcin, cytarabine, doxorubicin, and 

XT. 



10 methotrexate. ~ HL^^ ^ ^t c ^ 



n 
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35. The method of claim 2 9, wherein the metabolic modifying agent and the 
apoptotic chemotherapeutic agent are administered simultaneously. 



iu 

I J 15 36. The method of claim 29, wherein the metabolic modifying agent and the 

•! f ■ 

M apoptotic chemotherapeutic agent are administered locally. 



^ 37. The method of claim 35, wherein the tumor cell is resistant to the apoptotic 



chemotherapeutic agent. 

38. The method of claim 29, wherein the tumor cell is sensitive to the apoptotic 
chemotherapeutic agent, and wherein the amount of metabolic modifying agent is effective 
to increase mitochondrial membrane potential and the amount of apoptotic 
chemotherapeutic agent is effective to inhibit the proliferation of the tumor cell when the 
25 mitochondrial membrane potential is increased. ■ vWit + P 0 1 e> ' ,x u ^ 

>r * 39T" fc1 &Hiigthod for decreasing mitochondrial mombrano potential in a cell oi-o / 

l)S subject, comprising 

I administering an MHC classlT13L^-T)R ligand to the subject to selectively 
30 engage MHC class II HLA-DR on the surface of the celTlfrm^mount effective to decrease 
1 — mitochondrial mombrano potential in th e mammalian cell. ^ 



